Background Primary schools are increasingly used as arenas for public health initiatives. The aim of this study was to assess a primary schoolbased food intervention.
Introduction
Children's diets in the UK fall short of dietary recommendations, with high intake of sugars, 1 saturated fat, 2 and low fruit and vegetable consumption. 2 This, along with high prevalence of obesity and overweight (age 4-5 years, 22.2%; age 10-11, 33.3%), 3 drives the imperative to improve children's diets. This is particularly pertinent given the association between social deprivation and a poorer diet, 4, 5 and in turn the link between a poor diet and certain health outcomes.
Interactive cooking and food activities have been shown previously to have a valuable impact on children's food awareness, eating and cooking enjoyment, as well as food preferences. [6] [7] [8] [9] They provide the opportunity to gain food skills and feel a greater ownership of food, and a recent review concluded that these activities may promote positive changes in children's food-related preferences, attitudes and behaviours. 10 Schools are increasingly being used as arenas for delivering public health initiatives. There has been a number of programmes looking to show the benefit of linking food activities in schools to pupils' wellbeing, including Children's Food Trust's Let's Get Cooking (UK), Stephanie Alexander Kitchen Garden Program (Australia) and Edible Schoolyard (USA).
This study examined Jamie Oliver's Kitchen Garden Project (JOKGP), an initiative developed by the Jamie Oliver Food Foundation (JOFF) involving timetabled food sessions in a purpose-built kitchen classroom. JOKGP's aims were for children to develop food and cooking skills, increase their willingness to try new foods, and gain a better understanding of where food comes from. Whilst a specific theoretical framework for the initiative was not explicit several theories resonate with aspects of the programme, including experiential learning and social cognitive theory 11 with the key elements of observational learning and reinforcement.
This longitudinal comparative study between an intervention school (IS) and a control school (CS), focussed on children's relationship with food, including food enjoyment, experience and food neophobia (reluctance or rejection of unfamiliar foods) and fussiness (rejection of a large amount of familiar as well as unfamiliar foods).
Methods
This study revolved around an intervention school (IS) previously approached by JOFF, and a control school (CS) recruited by the research team. Both schools were large primary schools (IS: 345 pupils; CS: 380 pupils) in the same education authority, with above average FSM profiles, a measure of deprivation, (IS: 59%; CS: 54%) and utilizing the same catering company.
Intervention
The intervention, Jamie Oliver's Kitchen Garden Project, comprised sessions (90 min fortnightly) delivered in a kitchen classroom during the academic year 2012-13. Pupils (Years 3 and 4; age 7-9 years) prepared and cooked food, which they then ate together. Each session was led by two members of the school staff, previously trained by JOFF. Pupils prepared dishes such as homemade mini burgers, roasted stuffed peppers, tomato salad with tuna, and kept recipe sheets to take home. As is standard in UK primary schools, the control school did not have timetabled cooking activities and any cooking experiences were occasional, incorporated into classroom activities and dependent upon teachers' preferences. All pupils in Key Stage 2 (KS2; years 3-6; age 7-11 years) and their parents, were invited to participate in the study using information sheets and introductory letters distributed through the schools. Data collection was conducted at baseline (June-September 2012) and follow-up (June 2013). The pupil questionnaire was administered in class and during the school day, whereas the parent questionnaire was delivered home and returned to school via pupils.
Survey tools
The survey tools (pupil questionnaire and parent questionnaire) were developed to capture information on pupils' cooking knowledge and experience, food awareness, food enjoyment, food neophobia and food fussiness. The questionnaires were largely based on the evaluation questionnaires for the Stephanie Alexander Kitchen Garden Program 12, 13 ; this was due to the similarity between the programmes, as well as the evaluations' areas of interest. Contextual and cultural modifications were made to selected items. Further items were incorporated from relevant questionnaires, namely the Child Eating Behaviour Questionnaire, 14 Child Food Neophobia Scale, 15 and Tooty Fruity Vegie Project survey instruments, 16 with adaptations as required. A pilot and expert review was conducted to test for items' clarity, readability, acceptability (completion rates) and to check the guidance on completion (as provided to teachers).
Questionnaire reliability (test-retest) was evaluated by administering the questionnaire to 29 pupils on two occasions two weeks apart. Coefficients of 0.60 or higher are considered acceptable for test-retest reliability, 17 and intraclass correlation coefficients calculated were in the range 0.62-0.82. Internal consistency reliability was also assessed by measuring Cronbach's alpha coefficients. All but one coefficient (0.64) were within the range 0.72-0.86. Whilst a Cronbach's alpha coefficient of above 0.7 is generally considered acceptable, 18 with a small number of items in a scale Cronbach's alpha coefficients can be smaller. 19 The literacy difficulty levels were also checked to ensure appropriate readability scores (Flesch-Kincaid Grade Level: pupil questionnaire 2.6, parent questionnaire 5; Flesch-Kincaid Reading Ease: pupil questionnaire 95.8%, parent questionnaire 85.7%).
The pupil questionnaire encompassed several domains (cooking experience, taste description and eating behaviour) and provided respective scores (Total Kitchen Help, Total Kitchen Equipment, overall Cooking Experience scores; Taste Description score; Food, Food Neophobia and Fussiness scores). Items related to cooking experience were presented as multiple choice questions with dichotomous response formats, e.g. 'What kitchen equipment have you used?' with separate tick box responses for 'Whisk', 'Sharp knife', 'Frying pan' etc. Items related to the taste description score had an unstructured response format, e.g. 'What are your 2 favourite savoury or dinner foods?' 'Use 3 different words each to describe the taste of your favourite savoury or dinner foods'. This measure focussed on the language used and the taste/texture sensations described and had a range of 0-9. Other items related to food enjoyment, fussiness and neophobia were categorical and presented on a 4 point Likert scale ranging from 'never' to 'always' providing a range of 1-4, e.g. 'I love food', 'I look forward to meals', 'I am fussy about the food I eat'.
The parent questionnaire included items about children's cooking enjoyment, and involvement in cooking activities at home. These items e.g. 'Does your child help with cooking at home?' were presented on a 4 point Likert scale from 'never' to 'always', providing a range of 0-3. Other items related to the transfer of children's food experiences to the home and were used to derive the New Foods score. Children's request to make foods tried at school and the introduction of new foods or dishes and requests to buy new foods were included e.g. 'Has your child asked you to buy any new (unfamiliar to them) foods?' with tick boxes for different responses e.g. 'breads', 'fruit', 'herbs' etc. and provided a range of 0-12. Items on parents' perception of children's food enjoyment, food neophobia and food fussiness corresponded with those in the pupil questionnaire and provided the scores for Food and Food Neophobia and Fussiness.
Analysis
The questionnaires were coded and consistency checks ensured data integrity. A randomly selected 5% of questionnaires were recoded to verify coding reliability (rate of disagreement 0-2%, well within acceptable levels). Data were then screened for missing, duplicate or irregular values, as well as inconsistencies or anomalies.
Independent-samples t-tests were performed to test for differences between scores at baseline and follow-up. Further testing was conducted for KS2 pupils who had completed questionnaires at both baseline and follow-up, by matching corresponding data for each of these pupils (using date of birth, year group and name). Logistic regression models tested the impact of the intervention on the likelihood that participants would report certain activities (e.g. using a whisk). The models contained four independent variables (the school, the intervention itself, pupil's age and the baseline response). A 'repeated measures' model was used to look for differences between baseline and follow-up in key outcome measures, and associated interactions. Mann-Whitney U tests and chi-squared tests were conducted to test for differences between parents of pupils at the schools. All data analysis was conducted using statistical software package, SPSS Statistics Version 19 (IBM).
The 
Results
A total of 815 questionnaires were returned from the schools (pupil questionnaires: baseline 325, follow-up 338; parent questionnaires: baseline 79, follow-up 73). The higher the score the higher the level of food neophobia & fussiness.
*Significantly different from control school P ≤ 0.05 **Significantly different from control school P ≤ 0.01 provides pupils' scores at baseline and follow-up. Most scores are not significantly different. However at follow-up, the IS scored significantly higher (M = 3.90, SD = 1.81) for the score related to Kitchen Equipment, compared to the CS (M = 3.06, SD = 2.12), t(179) = 2.88, P = 0.004; and scored significantly higher (M = 9.34, SD = 3.79) for the overall Cooking Experience Score compared to the CS (M = 7.98, SD = 4.57), t(179) = 2.17, P = 0.03. For the score related to taste description there were large discrepancies at baseline with a 5.47 difference between the schools. The IS had an average increase of 2.64 from baseline to follow-up, while the CS increased by 4.57. At follow-up a significant difference remained but with a reduced margin (3.54), and IS scored significantly higher (M = 16.06, SD = 8.81) than the CS (M = 12.52, SD = 6.48), t(169) = 3.00, P = 0.003. It is interesting to note that at baseline the Food Neophobia & Fussiness Score (whereby a higher score indicates a higher level of food neophobia and fussiness) in the IS was significantly higher (M = 8.19, SD = 3.09) than the CS (M = 6.83, SD = 3.08), t(139) = 2.61 P = 0.01, whilst at follow-up this difference was not significant and the mean score for the intervention pupils at the IS (M = 7.52, SD = 3.01) was now below the CS (M = 7.73, SD = 3.04).
A smaller dataset of those KS2 pupils at both schools who had completed questionnaires at baseline and follow-up (n = 247) was compiled. Logistic regression models performed with this dataset, with four independent variables (the school, the intervention itself, pupil's age and the baseline response) tested the impact of the intervention on pupils' cooking experience. Evidence for the intervention making a significant contribution to two specific activities was found, with intervention pupils more than three times as likely (OR = 3.41) to report chopping vegetables or fruit (χ 2 (4, N = 242) = 36.38, P < 0.001), and eight times as likely (OR = 8.31) to report using a zester (χ 2 (4, N = 242) = 33.56, P < 0.001).
Repeated measures ANOVA revealed minor shifts in a few outcome measures. These included a significant increase in the score related to taste description between baseline and follow-up, (n = 229), F(1,226) = 8.67, P = 0.004. There was also a main effect for the intervention on pupils' helping with cooking at home, with a significant increase in this score between baseline and follow-up, (n = 245), F(1,242) = 4.55, P = 0.034. The change between baseline and follow-up however is slight: 0.07 for a 4 point Likert scale with a range of 0-3. Pupils' liking for cooking significantly increased (n = 242) F(1,239) = 8.67, P = 0.004, however the effect size is quite small (partial eta squared = 0.035), as is the observed shift of 0.03 points on 4 point Likert scale with a range of 0-3. For the score related to food neophobia and fussiness, there was no main intervention effect but the interaction of time and intervention was close to significant (P = 0.053), providing some evidence for the effect of the intervention. Plots of estimated marginal means (Fig. 1) are provided for these scores at baseline and follow-up for both groups (intervention group: those pupils in Years 3 & 4 receiving the intervention; control group: all other pupils at both schools). Figure 1 shows the scores for the intervention group slightly 'improving' between baseline and follow-up. It is interesting to note the differences at baseline, most notably in pupils' liking of cooking and helping with cooking at home, in favour of the intervention group. For the Food Neophobia and Fussiness Score, (where the higher the score the higher the level of food neophobia and fussiness, and a reduction is favourable and represents an improvement in children's willingness to try food) -at baseline the control group has a lower (better) score than the intervention group; at follow-up the intervention group has reduced (improved) its score and 'overtaken' the control group to a lower score for food neophobia and fussiness. For the remaining Taste Description score, the intervention group has a lower starting point compared to the control group, and at follow-up is seen to have increased but not to the level of the control group.
Data collected from parents revealed three key findings for the outcome measures. At follow-up (n = 72) parents of pupils at the IS, reported greater scores for their children liking cooking (Mdn = 3) compared to parents of pupils at the CS (Mdn = 2) (U = 364.5, P = 0.02, r = 0.27). When this was repeated for parents of children in Years 3 and 4 only (n = 46), the difference remained (U = 124.0, P = 0.004, r = 0.43) with parents at the IS reporting greater scores (Mdn = 3) than at the CS (Mdn = 2). Further, the distributions of scores for parents of Y3 and Y4 pupils in the schools were significantly different for the item 'Does your child help with cooking at home?' (n = 46) (U = 154.5, P = 0.04, r = 0.30); median scores for both groups were 1, with the mean rank at the intervention and control schools 26.02 and 18.30, respectively. Likewise for 'Does your child ever ask you to make food that he/she has tried at school?' (n = 45) (U = 98.0, P = 0.003, r = 0.45), parents of the intervention group scored higher (Mdn = 3) compared to parents of Year 3 and 4 pupils at the CS (Mdn = 1). In addition, the response of Y3 and Y4 parents to the item 'Has your child introduced you to new (unfamiliar to you) foods or dishes?' was significantly different, with those parents from the IS more likely to respond Yes, χ 2 (1, N = 43) = 5.12, P = 0.024.
Discussion Main findings
The intervention revealed a change in some outcome measures, including pupils' cooking enjoyment and enthusiasm. This was reinforced by parent responses, with those at the intervention school reporting their children liking cooking more. The data also suggest a main effect on pupils' taste description, and some indication of an effect on pupils' willingness to try new foods.
Parents of intervention pupils were more likely to report their children asking them to make food that they had tried at school. Another take-home effect observed was children introducing their parents to new foods. In a climate where schools are increasingly being asked to actively engage with public health initiatives, this study emphasizes the potential of food based activities, and in particular the importance of promoting the transferal of children's experiences to the home food environment.
What is already known
It is known that food based interventions influence children's enjoyment of cooking, 13, 20, 21 and food activities can have a positive effect on children's kitchen skills and experience. 13, [21] [22] [23] Repeated exposure has been shown to promote acceptance 24 and the impact of food interventions on pupils' food neophobia and fussiness, 13, 21, 25, 26 and the influence of eating enjoyment on eating behaviour has been previously reported. 27 Schools try to connect home and school life, and pupils can play a key role in transferring learning beyond the school gate.
What this study adds
This study provides an examination of a primary schoolbased food intervention and how such an initiative can enable children to take their experiences home. This was reflected in the differences observed between schools, with pupils in the intervention group reporting helping more at home with cooking, and likewise their parents reporting the same. Further, the scores related to taste description at baseline indicated a significant difference between the two schools (for pupils in Years 3 and 4) in favour of the intervention school. The reasons for this are unclear: it may be that the intervention school had already begun to informally incorporate more food activities into classroom teaching; likewise, the intervention school may have had a stronger food culture reflected perhaps in its participation in this intervention. Inferential statistics indicated that the intervention itself had a main effect on pupils' scores for taste description, with a significant increase for the intervention group. This potentially reflects the increased exposure and experience with foods that was integral to the sessions, and it is proposed that elements of a school-based food programme can promote children's relationship with food and cooking, and specifically children's food literacy. 28 The study's findings contribute to our understanding of school-based public health interventions, where food activities are used as the medium for promoting pupils' food experiences and skills. Dietary interventions in primary schools aimed at delivering public health messages can be built around pupils' enjoyment of food activities and can influence pupils' relationship with food, as well as their actions at home. The findings have implications for practice with respect to food-based public health initiatives, and the encouraging shifts concerning impact beyond the school gate, e.g. helping with cooking at home, reflect various aspects of influence which should be considered. It is meaningful to note that the reported outcomes agree with the findings of a concurrent qualitative study, which highlighted the active role children can have on food practice at home. 29 The transferal of skills and learning to the home in order to extend the potential influence is of particular relevance and worthy of specific consideration during the design of school-based interventions. This is particularly relevant given that previous research has shown that school-based interventions can influence pupils' nutrition, 26, [30] [31] [32] [33] food skills and awareness. 21, 23, 33 Limitations of this study
The schools were matched according to standard factors, however schools can have distinct differences in culture or ethos, which can permeate pupils' experiences. The profile of the schools (e.g. above average FSM) should be acknowledged, as should the limited number of schools and pupils. Parent and pupil data could not be cross-matched, and the self-selection of parents and self-reporting should be recognized. For the repeated measures ANOVA, the control group comprised all pupils not directly involved in the kitchen classroom sessions; potential contamination should be acknowledged as should the difference in years between the two groups.
Conclusions
Encouraging changes accompanied the school-based food intervention and the results point to the potential impact in promoting pupils' greater connection to food, as well as follow-on effects on food at home. The impact beyond the school gate reflects the various aspects of influence that school-based public health initiatives can potentially have. As well as supporting a closer connection with food and promoting healthy eating to children, such initiatives have the potential of extending their reach to the home food environment, where positive changes to food practices may follow.
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